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Objective: To investigate the association between the health locus of control and self-
management behaviors in patients receiving hemodialysis.
Methods: Patients receiving hemodialysis in Xiamen, Fujian province, from December 2014
to March 2015 answered the Chinese version of the Multidimensional Health Locus of
Control scale and the self-management behavior questionnaire.
Results: The participants in this study indicated that they believed others exerted more
control over their health than themselves or chance. In addition, the majority of partici-
pants had a medium to low level of self-management behaviors. Positive correlations were
also observed between a participant's health locus of control and their level of self-
management behaviors. Internal health locus of control and external (others) health
locus of control were significant predictors of self-management behaviors controlling for
the effect of payment method.
Conclusion: The results of this study provided evidence that there is a strong relationship
between the health locus of control and self-management behaviors in hemodialysis pa-
tients. This study provides important information for medical professionals as they design
strategies to educate hemodialysis patients on their health locus of control and self-
management behaviors.
Copyright © 2016, Chinese Nursing Association. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).. Kong).
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End-stage renal disease is a progressive and irreversible
chronic disease causing a major health crisis worldwide. The
incidence of end-stage renal disease is increasing by 7%
annually [1]. End-stage renal disease can only be treated by
transplantation or long-term dialysis (i.e. peritoneal dialysis
or hemodialysis) [2]. Most patients choose dialysis due to risks
associated with transplantation. Of the patients receiving
dialysis, most choose hemodialysis over peritoneal dialysis
[3e8].
Due to the chronic nature of end-stage renal disease, pa-
tients need to not only adhere to their treatment protocol, but
also make multiple lifestyle changes to effectively manage
their disease. Patients with high levels of adherence and self-
care are better able to manage their disease [9,10]. Currently,
there is a focus on “patient self-management” [11e13] in the
chronic disease field. However, self-management is a source
of health setbacks for end-stage renal disease patients and
caregivers. The lack of self-management in regards to diet,
fluid intake, and medication adherence is a problem world-
wide [2,14e16].
Recent studies suggest that the health locus of control
(HLC) may be useful in patient compliance and disease man-
agement [17,18]. The HLC is a concept by which individuals
place their health outcomes in the control of their own
behavior (internal HLC) or in the control of others or chance
(external HLC) [19,20]. Current research suggests that an in-
ternal HLC in dialysis patients is associated with a positive
perception of their quality of life [21,22]. Whereas, an external
HLC in dialysis patients is associated with more illness,
treatment disruption, and more symptoms [23].
The purpose of this study was to assess the current self-
management behaviors and HLC of patients undergoing
maintenance hemodialysis (HD) in Xiamen.We then analyzed
the association between a patient's self-management behav-
iors and their HLC.2. Method
2.1. Participants
Convenience sampling was used to recruit participants in
Xiamen City, Fujian province, China, from December 2014 to
March 2015. A total of 301 HD patients were recruited from
three tertiary hospital's outpatient blood purification centers.
The selection criteria were: (1) 18 years old or older; (2)
receiving hemodialysis treatment two to three times a week
for at least three months; (3) urea clearance index (Kt/V) > 1.2,
and subjective global assessment (SGA) > 12; (4) able to
communicate in Chinese; and (5) agreement to participate in
this study. Subjects with severe illness and/or mental illness
were excluded from this study.
2.2. Data collection
The purpose and procedures of this study were explained to
the centermanagers and all participants. Questionnairesweredistributed to patients during their HD treatment. The same
language was used to explain how to complete the question-
naire. If patients were unable to complete the questionnaire
on their own, then the investigators assisted them.2.3. Ethical considerations
This study was approved by all participating hospitals. Con-
sent was obtained from each participant in the study. Patients
were informed that their participation was voluntary and
their refusal to participate would not affect their treatment.
All data were processed anonymously using code numbers.2.4. Data analysis tools
Data were gathered through a demographic and disease spe-
cific information form, the Chinese version of the Multidi-
mensional Health Locus of Control (MHLC) scale, and the
hemodialysis patient self-management behavior
questionnaire.
2.4.1. Multidimensional Health Locus of Control (MHLC) scale
The MHLC Scale [19,24]was used to evaluate a patient's beliefs
about control over her/his health status. We used Form A
which was previously translated into Chinese [25]. This form
consisted of three subscales: internal, others, and chance.
Each of these subscales contained 18 items in which the pa-
tient could respond on the six-point Likert scale ranging from
‘strongly agree’ to ‘strongly disagree’. The score for each
subscale ranged from 6 to 36. The reliabilities of the subscales
using Cronbach's a ranged from 0.75 to 0.83. The testeretest
reliability coefficient ranged from0.66 to 0.73. This showed the
effectiveness of the inventory. In order to expedite interpre-
tation of the results, it was determined beforehand that each
MHLC subscale would be divided into three categories (lower
third ¼ ‘low’, middle third ¼ ‘medium’ and upper
third ¼ ‘high’). The cut-off scores for the three levels of each
subscale were as follows: (i) Internality HLC: low (23), me-
dium (24e27), and high (28); (ii) Chance HLC: low (14), me-
dium (15e18), and high (19); and (iii) Powerful others HLC:
low (19), medium (20e24), and high (25).
2.4.2. Hemodialysis patients self-management behavior
questionnaire
The quality of self-management behaviors was measured by
the HD patient self-management behavior questionnaire [26].
The scale consisted of 25 items divided into four categories of
self-management behaviors: (i) restriction of liquids; (ii) diet
management; (iii) physical activity and stress management;
and (iv) symptom management. The participants responded
on a four-point Likert scale ranging from ‘never do this’ to
‘always do this’. The total score for the total scale is 25e100 (a
higher score indicates a higher level of self-management
behavior). When it was applied to 301 HD patients, the Cron-
bach's a was 0.814 for the total scale and ranged from 0.710 to
0.821 for the subscales. An index analysis was applied to the
self-management behavior score [27],and was calculated as
follows: the score index ¼ the scale actual score/the highest
possible score  100. The score index of self-management
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dium (40%e80%), and low (<40%).
2.5. Data analysis
Descriptive statistics were used to describe demographic data,
as well as the MHLC and self-management behavior scores of
the HD patients. KolmogoroveSmirnov test was used to check
for normal distribution. The Pearson productemoment cor-
relation coefficient was used to analyze the relationships be-
tween the MHLC and self-management behaviors. The
Spearman correlation coefficient test was used to analyze the
relationship between MHLC and the four self-management
behavior categories. The remaining associations were
assessed with multivariate hierarchical linear regression
analysis, adjusted for health insurance. Self-management
behaviors were considered independent variables and MHLC
were considered dependent variables. The significance level
was set at 0.05 (95% confidence interval), and all the p values
were 2-tailed. The SPSS 13.0 (SPSS Inc., Chicago, IL, USA)
program was used for data analyses.3. Results
3.1. Participant characteristics
A total of 310 questionnaires were issued and received. Of
those, 301 questionnaires were completed correctly and used
for analysis (response rate ¼ 100.0%; valid response
rate ¼ 97.1%).
Characteristics of the participants are shown in Table 1.
The average age of the participants was 52.8 ± 14.4 years
(range: 21e90 years), and the median of age was 51 years. The
average duration of HD was 40.45 ± 32.7months (range: 3e168Table 1 e Characteristics of participants (n ¼ 301).
Characteristic
Sex Male
Female
Marital status Married
Unmarried
Other
Education level Primary school or below
Junior middle school, high sch
College graduate or above
Employment Unemployed or farmer
Retired
Employed
Payment method Xiamen health care
New rural cooperative medica
Self-paying
Income (average, monthly) 4001
4000e2001
2000
Primary caretaker Self
Spouse
Other
Duration of dialysis (months) 3e24
25e60
61months), and the median was 36months. Among the partici-
pants, 66.8% were male, 85.0% were married, 55.5% graduated
from junior middle school, high school or technical secondary
school, 43.9% were unemployed or farmers, 50.2%received an
average monthly income of 2001e4000 renminbi, 44.5% took
care of themselves, and 73.8% had Xiamen health care.
3.2. Description of MHLC and self-management
behaviors in the study
The descriptive analysis of the self-reported MHLC and self-
management behaviors was presented in Table 2. Partici-
pants believed that others had more control over their health
status than themselves or chance (means ¼ 25.5 ± 4.4,
22.9 ± 4.7, and 18.5 ± 3.9, respectively). The average total score
of participants for self-management behaviors was
66.0 ± 10.6, with a range of 44e87. This indicates that the
majority of participants have a medium level of self-
management. Participants were most likely to manage their
symptoms (score index ¼ 70.5%) and restrict their liquids
(score index ¼ 69.7%). Participants had the most difficulty
managing their physical activity and stress (score
index ¼ 63.8%) and their diet (score index ¼ 59.7%).
3.3. Correlation between MHLC and self-management
behaviors
The three categories in the MHLC and the total of the self-
management behaviors were normally distributed. The four
categories of the self-management behavior were non-
normally distributed. MHLC and self-management behaviors
are positively correlated (p < 0.01) (Table 3). The results indi-
cate that the more self-management behaviors a participant
performed, the more that participant had a high level of in-
ternal MHLC.n %
201 66.8
100 33.2
256 85
34 11.3
11 3.7
88 29.2
ool or technical secondary school 167 55.5
46 15.3
136 45.2
77 25.6
88 29.2
222 73.8
l system (NCMS) 59 19.6
20 6.6
65 21.6
151 50.2
85 28.2
134 44.5
106 35.2
61 20.3
114 37.9
103 34.2
84 27.9
Table 2 e MHLC and self-management behaviors self-assessment analysis.
Variable Value Min Max Mean ± SD Score index Rank
MHLC Internal 36 12 35 22.9 ± 4.7 e e
Others 36 15 35 24.5 ± 4.4 e e
Chance 36 7 27 18.5 ± 3.9 e e
Self-management behaviors Total 100 44 87 66.0 ± 10.6 66.0% e
Liquid restriction 36 13 35 24.4 ± 4.9 67.8% 2
Diet management 20 6 18 11.9 ± 2.0 59.7% 4
Physical activity and stress management 20 5 19 12.8 ± 2.7 63.8% 3
Symptom management 24 11 23 16.9 ± 2.7 70.5% 1
Table 3 e Correlation between MHLC and self-
management behaviors (n ¼ 301), r (P).
Variables Internal Others Chance
Self-management behaviors total 0.475 0.382 0.316
Liquid restriction 0.316 0.299 0.273
Diet management 0.358 0.277 0.199
Physical activity and stress
management
0.505 0.405 0.377
Symptom management 0.380 0.338 0.257
P < 0.01.
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Hierarchical multiple regression analyses were used to
analyze the relative contribution of each of the self-
management behaviors. In this analysis, two models were
compared. First, the eight demographic and disease-related
characteristics were considered as potential covariates to
control for extraneous variation. Payment method was
significantly related to self-management behaviors (r ¼ 0.177,
p< 0.01). Second, theMHLC categorieswere added. The results
indicated that internal MHLC and others MHLC were the sig-
nificant predictors of self-management behaviors controlling
for the effect of payment method (Table 4). Internal MHLC
explained 21% of the variance in self-management behaviors
(b¼0.46, p < 0.01), and others explained an additional 5.0% of
variance in self-management behaviors (b¼0.24, p < 0.01).
These two variables explained a total of 29.2% of the variance
in self-management.4. Discussion
The participants had a score index of 66.0% for overall self-
management behaviors indicating that the majority of par-
ticipants have a medium or low level of self-managementTable 4 e Predictor variables for self-management behaviors.
Step Predictor R2 D
1 Payment methoda 0.031 0
2 Internal 0.242 0
3 Others 0.292 0
a 1 ¼ Xiamen health care, 2 ¼ NCMS, 3 ¼ self-paying.behavior. We found that only 15% of the participants had a
high level of self management behavior. Our result is
consistent with previous studies [28e30]. When each cate-
gory of self-management behaviors were examined, partic-
ipants were most likely to have high levels of symptom
management, which is also consistent with another study
[28]. One reason for this may be that most patients adhere to
their medication protocols. Participants had the lowest
levels of managing their diet. This result is consistent with
other studies [2,31]. Patients with dietary restrictions often
face temptations and challenges while dining with others
[32]. Moreover, most participants (55.5%) were taken care of
by others and may have refused to burden their caregivers
(e.g. spouse or child) with special dietary needs. Future
research should consider interventions of including care-
givers in self-management behavior education of HD
patients.
Our results demonstrated that the participants believe
others, such as the professional medical staff, friends, and
family, have more control over their health than themselves
or chance. This finding is similar to previous studies [33e35]. It
is possible these individuals believed that overcoming the
obstacles of kidney failurewas not in their control, but instead
expected medical personnel to properly treat their chronic
condition. In addition, Theofilou [21] and Kuwahara et al. [36]
found that cultural differences can impact HLC. Western
cultures advocate individualism, and a patient's HLC tends to
be internal. Meanwhile, Chinese culture advocates collec-
tivism, and a patient's HLC tends to be external. Ning et al. [37]
and Vanet al [38] also confirmed this finding. This observation
suggests cultural variablesmay need to be addedwhen testing
HLC. A limitation of this study is the lack of geographic sam-
pling. We included HD patients receiving treatment at three
dialysis centers in Xiamen, an economically developed
eastern coastal region in China. Therefore, the findings are not
representative of all HD patient populations in China. Further
sampling, particularly of patients in underdeveloped areas
needs to be conducted.R2 Adj. R2 F Final b
.031 0.028 9.702 0.177
.210 0.237 47.509 0.461
.050 0.285 40.794 0.240
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The present study could provide health care providers with
information concerning perceived health beliefs and self-
management behaviors in HD patients. The majority of HD
patients need to improve their self-management behaviors.
This observation demonstrates a need for patients to be
educated on how their health control beliefs can affect their
self-management behaviors. There is also a need for strate-
gies to be developed in order for nurses and other medical
professionals to educate their patients on HLC and self-
management behaviors. Furthermore, future research
should focus on creating effective programs to encourage in-
ternal HLC in patients in order to increase the level of self-
management behaviors.6. Conflict of interest
None declared.
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